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ABSTRACT : 

PROBLEM TO BE SOLVED: To form an internal mark without traces such as a 
crack, a cutting trace, and an indentation of an outer surface which cause the 
contamination by focusing a focal point of a transmission laser light on a 
required internal portion position inside a heat resistant transparent body, 
and concentrating the energy. 

SOLUTION: A scanning optical system is arranged at the position of 1/2 
thickness of a body 5 of a quartz glass substrate for a photomask with, for 
example, thickness of 6.5 mm which is manufactured in a required dimension and 
washed cleanly, in a manner that a center shaft 13b of a second laser light lib 
forming a fine focal point of 10 

COPYRIGHT : ( C ) 1 9 9 9 , JPO 



"07. 6.21 



M>B*MMW (JP) (12) & |fi ^ ff & $g (A) 



#{H^pll- 156564 

(43)&BflB ¥tflUF(1999) 6J115B 



(51)Int.a g 
B2 3K *'26/00 
26/04 
C0 3B 20/00 
H0 1L 21/22 



mm 



50 1 
511 



F I 

B 2 3 K 26/00 
26/04 
C0 3B 20/00 
H0 1L 21/22 



B 
Z 



501M 
5 1 1M 



(znmmm 


ftIS¥9 - 328285 


(71)fflB?A 


000221122 


(22)(BIBH 








¥f£9¥(1997)ll£28B 




JtCttMraKBTOrtt 1TS26«2* 



































(54) GfEW©£»] K&JfSgWfc.fctf-£©8yfc&& 
(57) [gift] 




(2) 

1 

i mm i ] ®mx-mw%*to t z <o#<* ttw *> 

zmiztxMiZit. mis-fmmmmx'xfrv 
mi*&mzm-?-?mmhz io 

im*m3] M®&TMw%*frtPsm7xx'*>z, 
z b zmttzmm i 2H®<owmmw 
*. 

2ffi«OWJftfleaaB«t. 

[ was* 5 ] rtasv- ? mummx-h zztzm 

t -tmim. 1 4 fcJi 2 IQR^H%tt9^flc. 
[1-55*116] lW?-?#<A-:3-KT"£>&^fc£^ 20 

m*m8] Mm<mmnmm\ziL&*hb&z> 

[M<Off»!il=l] 
[000 1] 

[0002] 

[00 0 3] i/V^V^ ^->^w\mmz\whiix^ 

? T & * CltL 'J X V f— v g V 7 7 7 J 7 



tt§m 1-1 56 564 

2 

[ 0 0 0 4 ] U> U is «J 3 >"7 x -NlflRfflKrttfl 
[0005]-^ Wktim*. ifttgtt. BiSfetts 

fflnttL ^t*«wtt. ismmm<<?) 
mitz®m^Lx^z>K)t). ¥*{*m tt&im. 
tsmmm. ¥%&m®&^ftwx'mztix^i. 
[0006] &<mmz&^x , nHMtfMte*** 

[0007] zmmzmthfcfr*mm$mxmz 

®htihy*^~?x?cr)^$itf7X<rm&lzi>. muz 
m-tXotzwm?* hvx^<0ffi«tl(O-fll^v^Lffi 

®.<7)Aiz®mrt: Kasmtm 0 * ix 

mffm.Lt:*)* m®ixxm*com.mmmz% 
mmznm iwvx phuc^o t v . 

[0008] 4*:* W8-2 452 3 0-f 'iim?M 
[0009 ] 

[0 0 1 0 ] XT9XO«ffifc3|HSW*l»Wi3i» 
8-24 5 23 0*&«Ett*H>*)tts **fc!Wr*» 

m^mwmx'h*)mimmcomm^mmz 
%8Simzttfr*)X+j:< 4 iilsi 4^07 * h y y/ 

[0011] ^MOJI^¥f>«3Jnr^O« 
X^tz. 

[0012] Ufc¥ffl*#*UT?rS<Ut 



(3) 

3 

[00 13] 

£R&ttaHfr£B@fc I/O*. 

[0014] *mt&*20>9tmt* mm.x'mwtt 

I/O*. 

[0015] *®m?m3(DmM. MtMix-mw** 

[0016] #889*384 OSKBti. »J»tt"C2BB4# 

fc-r &iis#jg 1 a fcu 2iEa<oBsfctts^«c-c* & £ t 

SS&fcL/O*. 

[0017] #Kiftft«5<03fflWi. rtffl-7-?#fl88 

is^r-ftiii: *««i:-t&gii««i *fcji2saa<ow 

J*14iS9i*H3&fcl/0*. 
[0018] #«n#860»flJJU:, 

[0019] #!(!*$$ 7 j s BfS5fettT3SB3!5r# 
£u£££;b^x*;i^-£ftt£U 

.wjfci/o*. 

[0020] xm&msnwm. *ton<wmm 

IzMlZit. %SeW-1fft<7>gax*;M E r-$jg£ft 

f8*«7.!EttOi8t»HaSBBHcO«5iSa*5&i: LO> 40 
[0021] #fIfS*JS9<DSfc0flli. WJRttT38BJj55c* 

b?hmm7*t:te8u®mmMw&rtmiTm 

£®gl:LO*. 
[0022] 

[0023] ^WctttffDMSBffifr. ffjittFKW 50 



^¥1 1-1 56564 

4 

^fc l/C#jfc3iU ill ; 152mm, Iw; 152 
mm, ]?$t ; 6. 3 mmc0¥^$H£|JB£ 3 5:l/O* 

[0024] £ OSIS 1 0#tt 5 ttWJ»ttfc:flHl3W8W 

*T'j>o. <7)^.o7* h~?x?mmxnx'7* ywjx 
hi)<m^tiim6b, kh7. Ms, mm9& 
xr/^ms^ouio^h^-ox^h. #«t5o#ftoEif 

BflSKfiS, Mx(fflttffl9<Ojafi?T*^#«55rtg|5<0 
l?§l/2<0{iIE(7)t^6{c(i^>-9 i l lfcAoTWt 
4>itfcrtS|5v-:? 1 2*W4>fVO*. 
[0 0 2 5] 7*h-7X^^)£«t LT^$ 

*i*i&*fct ( i ) mmxm us, m.. mm . 

( 2 ) rttf£Nl («L Aft. MSS?) , ( 3 ) H»*/ 

(«3.f«3). (5) iSJSi? (at 3 6 5, 4 
0 4 . 4 3 6 n m K (6) ?A.S^3H$T'J,S . 
[0026] f£-?"C, #flc5 Ji*aai?¥53S#5XTJb 

Aftffl9*Jj:lf*fflK«)«9il Ot^Slc*^ 
[0027] Kiz. m*5cr>nmiz-?—7 1 2* { iS(t4> 

tifzms. i to v \x s 06 Kg-? § mw-f 

[0028 3 -StfLmzk *)?E%tf7Wf 'VrTybfcA 
Jtt. ;<0>f y^-y h^WJgO)***, Mi»15 5m 
m^Oft«fc>^«-C«-r^. L*^<0*., i«0J«« 
*S:0rS<OJf$ % 0Jitf6. 5mm^<fJIB(LTW^ 

S^fcWbc^?ty)t2JK@.<7)WH | ]*ff^. 
[0029] -ewfiH®tt±tf O^ogf^S-ff^-o^ 

[0030] mj&tfTOcfcRttSfu #i^v^^«$^^ 

fcias i o#* 5 wBnirtaiifflffteOTfcBi&t*** 

a s 1 1 b $rffl V>Trt«Bv-^ 1 2 £ tf»t* . 
[0031] W^<0ffiate3l« 1 5r«!ffiL, B»rffiOA$ 

3 a 1 f% 1 1 a ff-t<0$k& 1 4 a & 

*ft5«9JS$O0U.tfl/2, -f=5:*>t>?Sffi3*^3. 
2mmgtit)tt C^T'M^J: 5^0^L*^^S8K^ 

»5<ov— WSa*>fe»»Sfi*»;2W- if3tl l b 
*ffiv^. ;<o»2 wifjti l bt'0r«<O^S, (JiJ 

i»filS10/iin<oa/]N'Orfluft*^OlHU *o»2« 
U— f 1 1 b(i<504"^Wl 3b*<^l«0U-^l 1 a 
<D4M>tll 3at«itf 1 5* <7)£H£ig£;$:L,, 
® I »U-f)6 1 1 aCDMA Hat PI-{4Sfc^ 1 



5 

[00 3 2] U>»60*>, y*l 1 afcJHRL/tltt 
g2mmW«uS[l 4aSr'*«c5rtOBrSrt»ffl»t:f^9 
tH-t-lj. %2<T)V-f 3 )t\ 1 btJHBLTJ&Sil 1 a 

a$fcjE=a##T , & Sid fcflUft 14aM U— f ft 1 
l.bftt* t <. £*>fc*!ll2*>U— 0*1 lbTWk* 
m^i 1 1 aOttSKIi, If* 1 cOU—ifft 1 1 a t % 2(0 
W— fftl 1 bOfigtioTX^^-^^Lx^ 
/Mf-ttffl&WW) MVC mm Lv JiJnil 4afc RMM 
<7)*«c 5 «OBfBrtSH&WclE=a#£ # U 33Mft*»fe* 

COO 33] .KO.fcpfcLT, *{*5rtgPfcv-^ 12 

OfflgX'ij. V— Fftl 1 a, 1 1 b^J: DSKl k# 
^Mf*^*t|s:2rta5t'V-^ 1 2*#jftU:<0T\ » 

2 £tf t**£C#%Vi|f *»0X*^< . «B6U(> b X 0 
8EH7, ftfflffi9fc±tf:&Ett l 9SlOfct,ffi 
ft«OJKSt=5rS^®(73S«. mo». EiE^, ^*«Sr 

[ 0 0 3 4 ] &i>, ±^Hte<?D^ffi.<0fl!l(Ci}s:tittB3^-s 

COO 3 5] 04C9J:5tU— fjtel 1 a v U— Fftl 
1 b5rl3c1--&2{RW8A^%ilL. f3tHiiIJ9<9jS$£ 
U—f 1 1 aCDMAl 4 afeil/U— f 1 1 b<OMl 
4 b ? (,z UTx4-;^-^mtf U SSMttO 
v-? 1 2fcff*iktvS6. 

COO 36] 0.5COipt^l(OU— fftl 1 aOflUi* 
1 4 a fc <fctf3S2 f 1 1 b<7)JM 1 4 b 
dCUTx^^F-^mu, U-if3t8bT^-n- 
K£f£ttSJ:dKlt*<Wf, rtttv-? l 2t LTA'- 

[00 3 7] ftfc, A'-a-HSrifttticfcJi, u— f 
3£8 b©»fcJBvvt-3-l*fcR*t*J: "5 fcltflW, 
2fflOW- T368 a, 8 b tffloi<OteJt^Tft*IBfc 

oaj7j iff * ; fc •owi«ffl»tt'Br«-c»6 . 

[0 0 38] E16c7)«J;pt, 1 flats-- fftl laco^ 

[00 39] *»HJtefiR*> £ Sf«M£SBJ{4cU. #tt5rt 
»fcv— 7 1 2fc#j«U:OT\ S^lco^ffi6t*«s 

[0040] *ftmz\&bmfmwm*7 * 



4) ttffl?l 1-1 5 6 564 

6 

5rt«fcv-* 1 2t»jSUfc<0T, »«K. JilSPPiS 

[ o 04 1 ] 1 2 Srs^t u 

[0042] 

[§»J] HJfiwl 

*§M ; 15 2mm, «fw ; 1 5 2mm, @$t ; 6. 3 
10 mmWtett0ft$<o:&3S#7*OSm &8f|sU 0 
3 TM Lfc;fttS , C?MBl'-1f3fc8 a , 8 b 
ffi*> h 3 . 2 m mgiflfc fc £ -?>^«J: 3 fclflfiff , ft& 
U 3. 2mmOW»rt»filfflfcitiit»a{fcjE=ft»t* 

[0043] mmi 

igl ; 1 5 2mm, *ftw ; 1 5 2mm, Jg£ t ; 6. 3 

mm«TO^E3^<i0^^5^OlS^2^S!#L. 0 
4TfJ91Lfc*a?. U~Fftl 1 a, 1 1 b£«6 
A>£>3. 2mm|^^*flc5|*lC0{agT', ^O^fifflil8 
20 K3mm SIHlfeffiffi^ J3 2 m m» jEfrJ&W 

«^om^,13a^figL, Sfefci<0«uSl 3 akK 
£-f £ U— 1 3 b ff)MA 1 3 b SrJgjjWi . 
1 3 * t 1 3 b*«SSi)oTT* SS^fcE^tt^S 2 
mmcOrtSBV-^ 1 2tfT%fii. 

[0044] mm3 

m \ ; 1 5 2mm, |w ; 1 5 2 mm, t ; 6 . 3 
mm^<S«H^^<0^^7A«Olit:P3S:#ML, 0 
6coJ;pfc, lflcoi 1 aa*£ffiv.iftttfflm;&8f|c& 
^^•^^x^df-SrS+L, fg2mm(7)RW? 

30 

[0045] 

igmfci^oiijji^rs^fcv^T, is— fftfcfflvv? 

[12®c7)g!#OTJ] 

[HI ] ta!*W7* h-7^^c7)^^'7XOS^-gi5 

[02 ] «**>WB*0>««BL 

[03 ] *^Oiii}^ttgBflHcfc J:lX^<ol!3i*i6*S 

[04 ] *3^fls«iitt<^»*7irr--aflixH. 
[05 ] ^wmmmmwm^-t-uwxm. 

50 \m<mm 



(5) 



11-156564 



1 

2 
3 
4 
5 
6 
7 
8 
9 



10 

1 1 a l>— f% 
1 1 b 
1 2 

13a 4"C« 
13b 
14a 
14b 



8 



[01] 



[133] 



[02] 




[05] 




3 



tlb U—ifft 
12 rt6R-* 




io jfesixusn 



6 SEE 



7 



8 ©IE 



9 ^Eiia 



[1363 
*5Eifl©ffl«-i4jsww sanies 



.WW (1) 



E5UU 



¥S9<t 



mm 











S3 



(6) 



«pGH¥1 1-1 56564 



14b 




lib is-lffr 



12 mv?-t> 



(5D int. e msmm- 

// H01L 21/205 



F I 

H 0 1 L 21/205 



